
15.1. 1966 Speciaiia 45 

ne rv i  t r i gemin i  where  all t h e  f ibres l ay  i m m e d i a t e l y  
med ia l  a n d  do r somed ia l  to th i s  nuc l eus  1.. 

Zusammen/assung. N a c h  e inse i t igen  LXsionen im  R a t -  
t e n h i r n  an  der  Grenze  zwischen  Pons  u n d  Mesencepha lon ,  
k o n n t e  au f  G r u n d  v o n  a n t e r o g r a d e n  u n d  r e t r o g r a d e n  
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n e u r o n a l e n  Ver~tnderungen gezeigt  werden ,  dass  min-  
de s t e ns  2/a der  n o r a d r e n e r g e n e n  E n d i g u n g e n  im  Tel- 
e n c e p h a l o n  u n d  D ie nc e pha lon  h a u p t s g c h l i c h  zu de n  un-  
gekreuz ten ,  v o n  Zel lk6rpern  aus  Ports u n d  Medul la  ob- 
l o n g a t a  s t a m m e n d e n ,  A x o n e n  geh6ren .  
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T h e  Effect  of s o m e  N e u r o h o r m o n e s  on  the  H e a r t  
R a t e  of S p i d e r s  

Th e  a u t h o r s  of t he  p r e s e n t  p a p e r  s t ud i ed  t he  effect  of 
ace ty lcho l ine  a n d  ad rena l i n  on t he  h e a r t  ra te  of the  sp ider  
Tegenaria alrica C. L. Koch ,  b y  the  m e t h o d  used  b y  
MIKULSKA an d  KOKOCI~SKI 1 and  us ing  e lec t roencephalo-  
g raph ic  recording.  

I so l a t ed  weighed  a b d o m e n s  were immobi l i zed  on t he  
s t age  of a s te reoscopic  microscope,  a f te r  wh ich  two steel  
needle  e lec t rodes  of 5-10 # d i ame te r ,  were i n t roduc e d  
h y p o d e r m a l l y  a t  two s y m m e t r i c a l  po in t s  w i th  t he  he lp  of 
a m i c r o m a n i p u l a t o r .  T h e  e lec t rodes  were connec t ed  to a 
Ka i se r  e l e c t ro en cepha log raph  a n d  t he  ac t iona l  po t en t i a l s  
of t h e  h e a r t  were recorded  a t  a t ime  c o n s t a n t  of 0.6 or 
1.0 see, t h e  i n s t r u m e n t  be ing  ca l ib ra ted  a t  50 #V/3.5 m m  
and  t h e  h i g h  f r e q u e n c y  fi l ter  on. 

T h e  i n t r aca rd i ac  in jec t ions  of ad rena l in  and  acetyl -  
chol ine  were m a d e  us ing  an  Agla  mic rosy r inge  connec t ed  
to  glass  needles  control led  b y  m e a n s  of a m i c r o m a n i p u l a -  
tor.  Th e  r equ i red  c o n c e n t r a t i o n s  of t he  n e u r o h o r m o n e s  

were ob t a ine d  b y  d i lu t ing  t h e m  in J a g e r  phys io logica l  
so lu t ion .  Tes t  in jec t ions  did no t  p roduce  a n y  c ha nge  in 
the  ac t ion  of the  hear t .  

T h e  resu l t s  o b t a i n e d  so far  are as follows: in jec t ions  of 
ad rena l in  in a c o n c e n t r a t i o n  of 10 4 c a use d  a t h r e sho ld  
effect  in the  fo rm of a s l igh t  acce le ra t ion  of t he  h e a r t  rate,  
b u t  w i t h o u t  a n y  def in i te  c ha nge  in the  a m p l i t u d e  of the  
curve.  The  t h r e sho ld  a m o u n t  of ad rena l in  per  1 m g  of 
p r e p a r a t i o n  g iv ing  a pos i t ive ly  ch rono t rop ic  effect  was 
1.1 �9 10 .8 rag. Dosed  5.2 �9 10 -8 m g  per  1 rng, ad rena l in  
gave  a n  acu te  effect  cha rac te r i zed  b y  a rap id  decrease  of 
t he  a m p l i t u d e  a n d  a n  acce lera t ion  of t he  h e a r t  ra te .  The  
r e t u r n  to n o r m a l  was  c o m p a r a t i v e l y  slow (Figure  1). 
F u r t h e r  increase  of t he  ad rena l in  dose led to a levell ing of 
t he  a m p l i t u d e  a n d  to a s top  in t he  ac t ion  of the  hea r t .  

T h e  in jec t ions  of ace ty lchol ine  gave  a n e g a t i v e l y  
ch rono t rop ic  effect.  A l r e a dy  in a c o n c e n t r a t i o n  of 

1 I. MIKULSKA and W. KOKOClI~SKI, Bull. Acad. PoI. Sei., Warszawa, 
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Fig. 1. Electrogram of heart in isolated 
abdomen. Injection of adrenaIin 5.2 �9 10-6/rag 
of weight of abdomen. A ,~ ~ injection; 

I - - I  = see. 

Fig. 2. EIectrograln of heart in isolated abdo- 
men. Injection of aeetylcholin 2.6 - 10 6/rag of 
weight of abdomen ,~ A = injection; 

I - - I  = see. 
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1 . 7 . 1 0  -6 m g / m g  of p r epa r a t i on ,  ace ty lchol ine  caused a 
s l igh t  s lowing down of t he  h e a r t  ac t ion ,  b u t  no ino t rop ic  
effect  was observed .  A n  in jec t ion  of 2.6 �9 10 -6 m g / m g  of 
we igh t  was followed b y  a p r o n o u n c e d  slowing down  of t he  
h e a r t  r a t e  and  a decrease  of the  a m p l i t u d e  (Figure 2). 
The  r e t u r n  to  normal ,  however ,  was  qu icker  t h a n  a f t e r  
adrena l in .  Overdos ing  resul ted ,  as w i t h  adrena l in ,  in  
s t opp ing  t he  h e a r t  ac t ion .  

A n y  compar i son  of t he  above  resul t s  w i t h  those  for 
o the r  i n v e r t e b r a t e s  is d i f f icul t  because  of the  dif ference 
in  t he  m e t h o d s  used. Cer ta in  analogies,  however ,  m a y  be  
found  b e t w e e n  t he  effect  of ace ty tcho l ine  in spiders  a n d  
t h a t  in  mol luscs  2 a n d  lower c rus t aceans  a. The  effect  of 
ad rena l in ,  on  t he  o the r  h a n d ,  is s imi lar  w i t h  r ega rd  to t he  
c h r o n o t r o p i c  effect, b u t  the  reverse  in  t he  ino t rop ic  
effect. 

Rdsumd. Les au t eu r s  o n t  6tudi6 l 'e f fe t  de l ' ad r6na l ine  
e t  de l ' ac6 ty lochol ine  sur  le r y t h m e  du cceur chez FarM- 

gn6e Tegenaria attica C. L. Koch.  L ' e n r e g i s t r e m e n t  s ' es t  
fa i t  au m o y e n  de l '61ect roencephalographe.  L ' i n j ec t i on  de 
l ' ad r6na l ine  p r o v o q u a i t  l 'acc616ration du r y t h m e  du 
cceur, l ' ac6 ty lochol ine  - son r a l en t i s s emen t .  
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Autotrophic Incorporation of C1402 in Cuscuta  
austral is  in Relation to its Parasit ism 

Introduction. A l t h o u g h  Cuscuta is t r a d i t i o n a l l y  re- 
ga rded  as a classic exam p l e  of pa ra s i t e  p lan t ,  u n a b l e  to  
grow au to t roph ica l ly ,  severa l  r epor t s  in  t he  l i t e r a tu re  of 
less r ecen t  years  sugges t  the  poss ib i l i ty  of dodde r  pho to -  
synthes is .  Some of these  conce rn  t he  presence  of chloro-  
phy l l  1, o the r s  t he  l i gh t - induced  oxygen  evo lu t ion  ~. More 
r ecen t  references  conce rn  t he  poss ib i l i ty  of Cuscuta grow- 
ing a n d  syn thes iz ing  s t a r c h  in v i t ro  cu l tu re  w i t h o u t  an  
e x t e r n a l  sugar  supp ly  a,* and  th i s  is dif f icul t  to  exp la in  
f rom a p o i n t  of v iew of a t o t a l  h e t e r o t r o p h y .  

R e c e n t l y  5 i t  has  been  found  t h a t  Cl~O,a f ixa t ion  in two 
species of Cuscuta is a p h o t o s y n t h e t i c  process  and  vi r -  
t u a l l y  all t h e  r a d i o a c t i v i t y  is p r e s en t  in  the  sucrose zone. 
On t he  con t r a ry ,  CIFERRI6'7 r epo r t ed  t h a t  C. epythymum 
could rea l ly  ca r ry  o u t  on ly  a ' h e t e r o t r oph i c  f ixa t ion '  
t h r o u g h  the  c a r b o x y l a t i o n  of p h o s p h o e n o l p y r u v i c  acid. 

I n  order  to  r e inves t iga t e  t he  -whole p r o b l e m  of the  
p h o t o s y n t h e t i c  a c t i v i t y  of Cuscuta, we h a v e  e x a m i n e d  
b o t h  the  p i g m e n t  compos i t i on  of th i s  p l a n t  s,9 and  the  
l i gh t -d r iven  C ~* Oe i n c o r p o r a t i o n  in to  organic  compounds .  

This  r e p o r t  deals w i t h  t h i s  l a t t e r  topic.  
Methods. Seedlings of C. australis were uti l ized,  wh ich  

were g rown for 6 days  in c o n t i n u o u s  l ight  a t  25 T l ~  
a n d  s t ems  of the  s ame  d o d d e r  d e t a c h e d  f rom the  hos t  
(Medicago sativa) a t  va r ious  s tages  of growth .  Before  the  
exposure  to  CtaO2, the  seedlings were k e p t  12 h in the  
d a r k  and  15 rain  in  t he  l ight ,  t he  s t ems  were k e p t  on 
mo i s t ened  f i l ter  p a p e r  for 6 h in  t he  d a r k  and  15 min  in 
t he  l ight .  T h e n  seedlings or s tems  were p laced  ill plexi-  
glass con ta ine r s  (250 ml) and  exposed to a n  a t m o s p h e r e  
c o n t a i n i n g  C~O~ (30 #C Na2C1403, sp. act .  1.16 m C / m M ,  
t o g e t h e r  w i t h  suff ic ient  car r ier  to  give a f ina l  a t m o s p h e r e  
of 2% CO 2 w i t h i n  t h e  box).  Af te r  1 h CO~ was e v a c u a t e d  
f rom the  c h a m b e r s  a n d  the  p l a n t s  homogen ized  twice  
more  in boi l ing  80% e thano l .  The  c o m b i n e d  alcoholic ex- 
t r a c t s  were e v a p o r a t e d  to d ryness  u n d e r  r educed  pressure  
a t  40~ The  res idue was e x t r a c t e d  w i t h  e thy l  e the r  a n d  
e t h a n o l - e t h e r  (3:1),  d issolved in dis t i l led water ,  a n d  
aga in  evapora t ed .  T h e n  i t  was  dissolved in glycine buffer  

p H  8.5 a n d  i n c u b a t e d  for 2 h a t  37~ w i t h  a lkal ine  
p h o s p h a t a s e  and  Mg ++ (5 �9 10 *M). 

The  wate r - so lub le  m a t e r i a l  was  f r ac t i ona t ed  w i t h  
Dowex  resins  in  1 .  6 cm columns.  The  basic  f rac t ion  
(amino acids) was  e lu ted  f rom Dowex  5 0 W  �9 8 (100-200 
mesh) (H+) w i t h  0 .25N NaOH,  and  the  acidic f rac t ion  
(organic acids) f rom Dowex 1 �9 10 (200-400 mesh) (for- 
m a t e  form) w i t h  8 N  formic  acid. 

The  res idue f rom alcohol  e x t r a c t i o n  was hydro lysed  
for 3 h in  10 ml  of 1 N  H2SO ~ in boi l ing water .  I t  was 
neu t r a l i zed  w i t h  B a O H ,  f i l tered,  a n d  the  excess of B a O H  
prec ip i t a ted .  The  same m e t h o d s  were app l ied  to t he  
hyd ro lysed  as to  the  water - so lub le  mater ia l .  

A sample  of all t he  f rac t ions  was e v a p o r a t e d  to d ryness  
on  a p l a n c h e t t e  and  ana lysed  for r a d i o a c t i v i t y  on a 
windowless  gas-flow counter .  

Al iquots  of t he  neu t r a l  f r ac t ions  of the  e t h a n o l  soluble 
e x t r a c t  were appl ied  to W h a t m a n  No. 1 f i l ter  pape r  and  
c h r o m a t o g r a p h e d  us ing  the  u p p e r  layer  of a m i x t u r e  of 
e thy l ace t a t e - ace t i c  ac id -wate r  (3: 1: 3) 10. K n o w n  com- 
p o n e n t s  in  concen t r a t i ons  of 25-50 #g were s imul ta -  
neous ly  c h r o m a t o g r a p h e d .  Sheets  of X - r a y  film, 40 �9 25 
cm, were exposed to the  c h r o m a t o g r a p h s  and  subse-  
q u e n t l y  deve loped  in t he  usua l  m a n n e r .  Spots  on the  
r a d i o c h r o m a t o g r a p h s  were iden t i f i ed  b y  m e a n s  of specific 
s p r a y  reagents ,  compar i son  of IRI va lues  w i t h  those  of 
s t a n d a r d s  and  c o c h r o m a t o g r a p h y .  
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